[Synthesis, biological activity and conformation of enkephalin analogs structurally related to kyotorphin].
[D-Arg2,Leu5]Enkephalin and two series of its N-terminal short-chain analogues with a free and modified C-terminal carboxylic group, viz. amides and ethyl esters of tri- and tetrapeptides, were synthesized in solution and by solid-phase method. Their analgesic activity, assayed by the "tail pinch" method following intracisternal and intravenous administration to mice, was compared with activity of enkephalins and morphine. To study the space structure of the synthesized compounds, conformational calculations and fluorescence spectroscopy were applied to measure distance between aromatic nuclei of tyrosine and phenylalanine residues in the two tetrapeptides. Ethyl esters of the tri- and tetrapeptides exceed in analgesic activity the corresponding carboxylic acids and amides. In contrast to the pentapeptide, the tetrapeptide analogues were active upon intravenous administration. Conformational aspects of this series of analogues are discussed in detail; the abrupt increase in activity upon transition from tri- to tetrapeptides does not appear to be related to conformational changes.